The occurrence of Yersinia enterocoliia and related species (Y. intermedia, Y. frederiksenii, Y. kristensenii) in foods from France was investigated by using different enrichment procedures. Initially, seven procedures were evaluated with pork products. These methods included a cold preenrichment in yeast extract-rose bengal broth or in phosphate-sorbitol-bile medium, followed by selective enrichment either in Pastone-sucrose-Trisazide broth, in modified Rappaport broth, or in bile-oxalate-sorbose broth, and then isolation onto Hektoen or cefsulodin-irgasan-novobiocin agar with or without KOH pretreatment. The best enrichment procedure in terms of percentage of positive samples obtained within the shortest time was the combination of phosphatesorbitol-bile and bile-oxalate-sorbose with alkali treatment before isolation onto cefsulodin-irgasan-novobiocin agar. This system was then used to analyze foods other than pork. An average contamination rate of 33.5% was observed for 666 samples analyzed; pork products were by far the most contaminated, especially the so-called tartinette (96.8% of positive samples) which contained up to five different strains of Yersinia spp. Environmental serogroups of Y. enterocolitica 0:5, 0:39,41, 0:6, and 0:7,8 were predominant, but no isolate of either human pathogenic type (0:3 or 0:9) was obtained.
Data concerning the incidence of Yersinia enterocolitica and related species in foods are well documented in many countries throughout the world (12, 14) . Nevertheless, because of the rarity of isolation of human pathogenic serogroups such as 0:3, 0:5,27, 0:8, and 0:9 from foods, the transmission route of these bacteria remains to be established. The lack of success in recovering potentially pathogenic Yersinia spp. from foods may be due to the different behavior of various Y. enterocolitica serogroups and other related species with regard to enrichment procedures. According to Wauters (15) , modified Rappaport broth without carbenicillin (MRB) is a good selective medium for enrichment of serotypes 0:3 and 0:9. Recently, Schiemann (11) developed a new enrichment formula, called bileoxalate-sorbose (BOS) medium, to improve the isolation of strains of serogroup 0:8, which is one of the most difficult to recover from foods. He obtained good results by combining BOS enrichment with preenrichment at 4°C for 9 days in an original broth designated yeast extract-rose bengal (YER) broth.
In an earlier paper, we reported the high incidence of Y. enterocolitica contamination of raw milk in eastern France (14) . We decided to extend our investigations concerning the epidemiology of these bacteria and related species in this country by analyzing other food categories. Initially, we examined the contamination rate of pork products using different enrichment methods and two isolation media including those previously used for raw milk analysis. The procedure which gave the best results with regard to the number of positive pork samples was subsequently used for the analysis of several other food samples. We Frangais de la Consommation. The samples were carried in freezer boxes to the laboratory for analysis on the same day.
Enrichment methods. Food homogenates were prepared by mixing 30 to 40 g of food with sterile distilled water (120 to 160 ml) in a VirTis blender at approximately 50,000 rpm for 1 min. A 50-ml portion of the blended food suspension (equivalent to 10 g of food) was mixed with 50 ml of double-strength enrichment medium. The following seven types of enrichment procedures, with or without final alkali treatment, were evaluated with pork products: (i) Preenrichment broth (YER; 11) (ii) phosphate-sorbitol-bile medium (PSB; 8) incubated at 4°C for 9 to 21 days; (iii) 20 ml of Pastone-sucrose-Tris azide broth with ampicillin (PSTA; 14) inoculated with 1 ml of YER (incubated at 4°C for 9 days) and incubated at 28°C for 2 days or (iv) inoculated with 1 ml of PSB (incubated at 4°C for 14 days) and incubated at 28°C for 2 days; (v) 20 ml of MRB (15) Enrichment procedure evaluation on pork products. The seven enrichment procedures were evaluated in three phases on 147 pork samples. In the first phase (40 samples analyzed), 13 (32.5%) samples yielded Yersinia spp. by enrichment in YER (9 days) plus BOS (5 days) with isolation onto CIN agar and by PSB (14 days) enrichment followed by KOH treatment before isolation on CIN agar. Results obtained by other procedures were inferior (Table 1) .
In the second phase (60 samples analyzed), the duration of preenrichment in YER or PSB was varied to evaluate which duration (9, 14, or 21 days) was the most valuable. Of the samples, 28 (46.6%) were positive as demonstrated by enrichment with PSB (21 days) plus BOS (5 days) and isolation on CIN agar after KOH treatment.
Only one positive sample was missing when the enrichment time was shortened to 14 or 9 days. When YER was used instead of PSB, two positive samples were missing despite an enrichment time of 21 days; four positive samples were missing despite enrichment times of 14 and 9 days. When isolation on CIN agar (with alkali pretreatment) was done directly from preenrichment medium without BOS enrichment, the best results were obtained with the longest enrichment time in YER (40% for 21 days) compared with the worst results obtained with the shortest enrichment time in PSB (21.6% for 9 days) ( Table 1 ).
In the third phase (a total of 47 samples analyzed), PSTA enrichment combined with KOH treatment yielded fewer positive results (9.5 to 19.2%) in comparison with those obtained by the same procedure with BOS instead of PSTA after preenrichment in YER (23.4%) or in PSB (21.5%) ( Table 1) .
Recovery from pork products. A total of 135 isolates were (Table 3) . Several different strains of types of Y. enterocolitica were isolated by any method. The Yersinia spp. Were frequently present in the same sample: 43 value of cold enrichment for the isolation of serogroups 3 samples contained two different strains, and 7 samples and 9 from human stool has been recently questioned by Van contained three different strains. Two Yersinia strains disNoyen et al. (13) . However, the doubt expressed by these (7) a,b Abbreviations defined in Table 1 footnotes. One can ask if the procedures used in this work could recover the human serogroups 0:3 and 0:9 fromn foods if they were present. Indeed, no control strain belonging to these serogroups was included in any food sample. Nevertheless, the different media used throughout this investigation were checked for their reliability in cultivation of serogroups 0:3 and 0:9 by inoculating three control strains (two 0:3 and one 0:9; see Materials and Methods) in preenrichment broth (BOS or YER, 50 CFU/100 ml). This broth was incubated and the inioculated bacteria were recovered as described above for the food samples. The control was positive. Moreover, the value of media and procedures used has been established by other authors, particularly by Schiemann who successfully applied the two-step enrichment combinations PSB plus MRB and YER plus BOS, with isolation on CIN agar, for the recovery of 0:3 isolates of Y. enterocolita from fresh pig tongues and retail pork samples (11) .
The prevalence of 0:3 strains of Y. enterocolitica isolated from stool specimens of patients in the Strasbourg area is worthy of note. During the period covering our investigations in foods, i.e., 1983 and 1984, 60 strains of Y. enterocolitica were isolated in the central laboratory of the Strasbourg hospital. The serological distribution of these isolates was as follows: 0:3, 42 strains (70%); 0:9, 7 strains (11.7%); environmental serogroups (0:6, 0:5, nontypable isolates, etc.), 11 strains (18.3%) (R. Minck, personal communication).
The absence of the classical pathogenic serogroups 0:3 and 0:9 in foods analyzed during our investigation raises two problems: first, the actual responsibility of foods in the transmission of yersiniosis to humans, and second, the public health hazard represented by the frequent contamination of foods by environmental serogroups of Y. enterocolitica and related species. Our results do not provide any argument in favor of a role for foods. With regard to the second problem, it is essential to explore the virulence of the strains before advancing an opinion.
To assess the virulence of our isolates, all of them were tested for their ability to fix congo red (7) and for their calcium dependency at 37°C (5) . A total of 30 isolates were positive for the two tests (data not shown). These potentially virulent strains are currently being examined for their plasmid DNA content to determine whether or not these characteristics are correlated with the presence of the recently described 70-kilobase virulence plasmid involved in the pathogenesis of these bacteria (5) .
